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Description
[0001] The present application claims the priority of Chinese Patent Application 201010291893.1 filed on September
26, 2010, and entitled "Method, apparatus and system for implementing routing aggregation”, the entire contents of

which are incorporated herein by reference.

Field of the Invention

[0002] The present invention relates to communication technologies, and more particularly, to a method, apparatus
and system for implementing routing aggregation.

Background of the invention

[0003] As shown in figure 1, typical network construction for assigning Internet Protocol version 6 (Internet Protocol
version 6, IPv6) address prefix by DHCPv6 PD (Dynamic Host Configuration Protocol version 6 Prefix Delegation,
dynamic host configuration protocol version 6 prefix delegation) includes a residential gateway (Residential Gateway,
RG) or a customer premise equipment (Customer Premise Equipment, CPE). The RG or CPE serves as a requesting
router (requesting router), and connects a home network (home network) of a subscriber and an external network service
provider (network service provider, NSP) network. The RG or CPE is connected with an access node (Access Node,
AN), which serves as a DHCPV6 lightweight relay agent, by various access technologies, such as digital subscriber line
(Digital Subscriber Line, DSL) and passive optical network (Passive Optical Network, PON) technologies. Multiple ANs
are connected to a broadband remote access server (Broadband Remote Access Server, BRAS) or a broadband network
gateway (broadband network gateway, BNG) device. The BRAS or BNG serves as a DHCPv6 relay agent, and is
connected to the network of NSP. A DHCPVG6 server (server), which is configured in the NSP network, are used for
assigning IPv6 addresses or IPv6 address prefixes for requesting routers. A prefix pool, which is used for assigning IPv6
address prefixes for requesting routers by DHCPv6 PD, is configured on the DHCPv6 server. The prefix pool is a set of
IPv6 address prefixes. For example, a prefix pool is 2001:0EFF:1B00::/40 and a prefix length of each prefix in the prefix
pool is 56, then the prefix pool is a set of 65535 prefixes of prefix/56 from 2001:0EFF:1B00:0100::/56 to 2001:0EFF:
1BFF:FF00::/56.

[0004] By taking BRAS as an example, in order to guarantee that a message received from the network is enable to
be correctly routed to a subscriber computer in home network, for each IPV6 prefix which is assigned to a RG by a
DHCP Server (server) in the DHCP PD way, an indirect routing named as a requesting router prefix routing, with the
IPV6 prefix as a destination address, is needed to be established on the BRAS. For example, a prefix pool is 2001:
OEFF:1B00::/40 and a prefix length of each prefix in the prefix pool is 56, then 65535 prefixes of prefix/56 from 2001:
OEFF:1B00:0100::/56 to 2001:0EFF:1BFF:FF00::/56 are able to be assigned in total. In case all the prefixes of the prefix
pool are assigned, 65535 requesting router prefix routings whose prefix lengths are 56 are needed to be established on
the BRAS. A requesting router prefix routing table established on the BRAS is depicted in table 1, in which a destination
address of a requesting router prefix routing is an assigned address prefix, a next hop address is a WAN port address
of a RG and an output interface is a communication interface between the BRAS and the RG.

Table 1: BRAS routing table
Destination Address Next Hop Address Interface
2001:0EFF:1B00:0100::/56  RG1 WAN port address Communication interface between BRAS and RG1
2001:0EFF:1B00:0200::/56 RG2 WAN port address Communication interface between BRAS and RG2

2001:0EFF:1BFF:FF00::/56 = RGn WAN port address Communication interface between BRAS and RGn

[0005] In order to guarantee a correct routing of a message with the above prefix as a destination address, the BRAS
needs to advertise the above routing information to the network by a routing protocol. The requesting router prefix routing
information advertised by the BRAS in the network is shown as in table 2, in which a destination address of a requesting
router prefix routing is an assigned address prefix and a next hop address is a BRAS network side interface address.

Table 2: Requesting router prefix routing information advertised by the BRAS in the network

Destination Address Next Hop Address
2001:0EFF:1B00:0100::/56 A BRAS network side interface address
2001:0EFF:1B00:0200::/56 A BRAS network side interface address



10

15

20

25

30

35

40

45

50

55

EP 2 621 131 A1

(continued)
Destination Address Next Hop Address

2001:0EFF:1BFF:FF00::/56 A BRAS network side interface address

[0006] In the prior implementing methods, a BRAS needs to advertise tens of thousands of requesting router prefix
routings to a RG in the network by routing protocol, and too many routings advertised on the BRAS leads to huge number
of routing table entries in a backbone network in the prior art.

Summary of the Invention

[0007] The method, apparatus and system for implementing routing aggregation provided by the embodiments of the
present invention, are used for resolving the problem that too many routings advertised on a DHCPV6 relay agent router
leads to huge number of routing table entries in a backbone network in the prior art.

[0008] Inorderto achieve the above-mentioned purpose, the embodiments of the presentinvention adopt the following
technical solutions:

[0009] A method forimplementing routing aggregation, comprising: sending a message to a dynamic host configuration
protocol DHCPV6 relay agent, such that the DHCPVG6 relay agent generates an aggregation routing of requesting router
prefix routings according to the message; wherein the message comprises information about a prefix pool which assigns
address prefixes to the requesting routers access to the DHCPV6 relay agent or aggregation routing destination address
information generated according to the information about the prefix pool.

[0010] A method for implementing routing aggregation, comprising: receiving a message, wherein the message com-
prises information about a prefix pool which assigns address prefixes to the requesting routers access to the DHCPv6
relay agent or aggregation routing destination address information generated according to the information about the
prefix pool; and generating an aggregation routing of requesting router prefix routings according to the message.
[0011] A network communication apparatus, comprising: a first sending unit, configured to send a message to a
dynamic host configuration protocol DHCPvV6 relay agent, wherein the message comprises information about a prefix
pool which assigns address prefixes to the requesting routers access to the DHCPV6 relay agent or aggregation routing
destination address information generated according to the information about the prefix pool.

[0012] An apparatus for implementing routing aggregation, comprising: a fourth receiving unit, configured to receive
a message, wherein the message comprises information about a prefix pool which assigns address prefixes to the
requesting routers access to the DHCPV6 relay agent or aggregation routing destination address information generated
according to the information about the prefix pool; and an aggregation unit, configured to generate an aggregation routing
of requesting router prefix routings according to the reply message received by the receiving unit.

[0013] A system for implementing routing aggregation, comprising: a network communication apparatus, configured
to send a message to a dynamic host configuration protocol DHCPv6 relay agent, wherein the message comprises
information about a prefix pool which assigns address prefixes to the requesting routers access to the DHCPv6 relay
agent or aggregation routing destination address information generated according to the information about the prefix
pool; and a dynamic host configuration protocol DHCPV6 relay agent, configured to receive a message, and generating
an aggregation routing of requesting router prefix routings according to the message sent by the network communication
apparatus.

[0014] The method, apparatus and system for implementing routing aggregation provided by the embodiments of the
present invention, as the message comprises information about a prefix pool which assigns address prefixes to the
requesting routers access to the DHCPv6 relay agent or aggregation routing destination address information generated
according to the information about the prefix pool, and an aggregation routing of requesting router prefix routings is
generated according to the information about the prefix pool or the aggregation routing destination address information,
the number of routings advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that
too many routings advertised on the DHCPV6 relay agent router leads to huge number of routing table entries in a
backbone network in the prior art has been solved.

Brief Description of the Drawings

[0015] In order to describe the technical solution in the embodiments of the present invention or the one in the prior
art more clearly, a brief introduction on the drawings which are needed in the embodiments is given below. Obviously,
the drawings in the description below are only some of the embodiments of the present invention, based on which other
drawings may be obtained by a person having ordinary skill in the art without any inventive efforts.
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Figure 1 is a typical network construction diagram of assigning IPv6 address prefixes by a DHCPv6 PD;

Figure 2 is a flowchart of a method for implementing routing aggregation provided by an embodiment of the present
invention;

Figure 3 is a flowchart of a method for implementing routing aggregation provided by another embodiment of the
present invention;

Figure 4(a) is a message flowchart of assigning IPv6 address prefixes by DHCPv6 PD;

Figure 4(b) is a network construction diagram of assigning IPv6 address prefixes by DHCPv6 PD, which implements
address prefix assignment according to the message flowchart of assigning IPv6 address prefixes by DHCPv6 PD
as shown in figure 4(a);

Figure 4(c) is a network construction diagram of assigning IPv6 address prefixes by DHCPv6 PD;

Figure 4(d) illustrates exemplary messages of a DHCP PD process corresponding to figure 4(a);

Figure 5(a) is flowchart one of a method for implementing routing aggregation provided by another embodiment of
the present invention;

Figure 5(b) is a network construction diagram applied in the method for implementing routing aggregation shown
in figure 5(a);

Figure 5(b) is a network construction diagram applied in the method for implementing routing aggregation shown
in figure 5(a);

Figure 5(c) is a network construction diagram applied in the method for implementing routing aggregation shown in
figure 5(a);

Figure 6(a) is flowchart two of a method for implementing routing aggregation provided by another embodiment of
the present invention;

Figure 6(b) is flowchart three of a method for implementing routing aggregation provided by another embodiment
of the present invention;

Figure 6(c) is flowchart four of a method for implementing routing aggregation provided by another embodiment of
the present invention;

Figure 7(a) illustrates exemplary message of a DHCP PD process corresponding to figure 6(a);
Figure 7(b) illustrates exemplary messages of a DHCP PD process corresponding to figure 6(b);
Figure 7(c) illustrates exemplary messages of a DHCP PD process corresponding to figure 6(c);

Figure 8(a) is schematic diagram one of structure of a network communication apparatus provided by an embodiment
of the present invention;

Figure 8(b) is schematic diagram two of structure of a network communication apparatus provided by an embodiment
of the present invention;

Figure 8(c) is schematic diagram three of structure of a network communication apparatus provided by an embod-
iment of the present invention;

Figure 8(d) is schematic diagram four of structure of a network communication apparatus provided by an embodiment
of the present invention;

Figure 9(a) is schematic diagram one of structure of an apparatus for implementing routing aggregation provided



10

15

20

25

30

35

40

45

50

55

EP 2 621 131 A1
by an embodiment of the present invention;

Figure 9(b) is schematic diagram two of structure of an apparatus for implementing routing aggregation provided
by an embodiment of the present invention;

Figure 9(c) is schematic diagram of structure of an aggregation unit of an apparatus for implementing routing
aggregation shown in figure 9(b); and

Figure 10 is schematic diagram of structure of a system for implementing routing aggregation provided by an
embodiment of the present invention.

Detailed description of the invention

[0016] The specificimplementing processes of the present invention are illustrated through embodiments hereinafter.
Apparently, the described embodiments are merely part rather than all of the embodiments of the present invention.
Based on the embodiments of the present invention, all other embodiments obtained by a person having ordinary skill
in the art without making creative efforts fall within the protection scope of the present invention.

[0017] In order to solve the problem that too many routings advertised on the DHCPV6 relay agent router leads to
huge number of routing table entries in a backbone network in the prior art, the embodiments of the present invention
provide a method, apparatus and system for implementing routing aggregation.

[0018] As shown in figure 2, a method for implementing routing aggregation provided by the embodiments of the
present invention, comprising:

Step 201, sending a message to a DHCPv6 relay agent, such thatthe DHCPv6 relay agent generates an aggregation
routing of requesting router prefix routings according to the message; wherein the message comprises information
about a prefix pool which assigns address prefixes to the requesting routers access to the DHCPV6 relay agent, or
comprises aggregation routing destination address information generated according to the information about the
prefix pool.

[0019] In the present embodiment, the message may be sent by a DHCPV6 server (server), and may also be sent by
a network management system (network management system, NMS). The relay agent may be a BRAS and may also
be a BNG, or be a router with a DHCPV6 relay agent.

[0020] The information about the prefix pool includes prefix length of the prefix pool and IPv6 prefix of the prefix pool;
the aggregation routing destination address information includes prefix length of the aggregation routing destination
address and prefix of the aggregation routing destination address, and the aggregation routing destination address
information may be generated according to the information about the prefix pool and may also be generated according
to part of the information about the prefix pool.

[0021] In the present embodiment, a specific method that the DHCPV6 relay agent generates an aggregation routing
of the requesting router prefix routings according to the message is that the DHCPV6 relay agent generates a destination
address of the aggregation routing according to the information about the prefix pool or the aggregation routing destination
address information in the message, and generates a next hop address of the aggregation routing according to the
DHCPV6 relay agent network side interface address.

[0022] When a prefix pool is shared by RGs under a single BRAS, the prefix of the aggregation routing destination
address is the prefix of the prefix pool, and the aggregation routing destination address information that the DHCP server
responds to the BRAS is the information about the prefix pool. For example, a prefix pool of 2001:0EFF:1B00::/40 is
shared by RGs under a single BRAS, then the aggregation routing destination address information that the DHCP server
responds to the BRAS is 2001:0EFF:1B00::/40.

[0023] When a prefix pool is shared by RGs under plural BRASSs, the aggregation routing destination address infor-
mation that the DHCP server responds to the BRASs may not be the information about the prefix pool and may be part
of the information about the prefix pool. For example, a prefix pool of 2001:0EFF:1B00::/40 is shared by RGs under two
BRASSs, then the prefix pool of 2001:0EFF:1B00::/40 may be divided into two parts:

2001:0EFF:1B00:0100::/56 ~2001:0EFF:1B7F:FF00::/56; and
2001:0EFF:1B80:0100::/56 ~2001:0EFF:1BFF:FF00::/56,

and each of the parts is assigned to different BRAS, then the aggregation routing destination address information that
the DHCP server responds to the BRASs are 2001:0EFF:1B00::/41 and 2001:0EFF:1B80::/41.
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[0024] The method for implementing routing aggregation provided by the embodiments of the present invention, as
the message comprises information about a prefix pool which assigns address prefixes to the requesting routers access
to the DHCPv6 relay agent or aggregation routing destination address information generated according to the information
about the prefix pool, and an aggregation routing of requesting router prefix routings is generated according to the
information about the prefix pool or the aggregation routing destination address information, the number of routings
advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that too many routings advertised
on the DHCPV6 relay agent router leads to huge number of routing table entries in a backbone network in the prior art
has been solved.

[0025] As shown in figure 3, a method for implementing routing aggregation provided by another embodiment of the
present invention, comprising:

Step 301, receiving a message, wherein the message comprises information about a prefix pool which assigns
address prefixes to the requesting routers access to the DHCPV6 relay agent or aggregation routing destination
address information generated according to the information about the prefix pool.

[0026] In the present embodiment, the message is received by the DHCPV6 relay agent, and the relay agent may be
a BRAS or may also be a BNG, or be a router with a DHCPv6 relay agent. The information about the prefix pool or the
aggregation routing destination address information is as described in the above-mentioned embodiment and will not
be described in detail herein.

Step 302, generating an aggregation routing of requesting router prefix routings according to the message.

[0027] In the present embodiment, a specific method that the DHCPV6 relay agent generates an aggregation routing
of the requesting router prefix routings according to the message is that the DHCPV6 relay agent generates a destination
address of the aggregation routing according to the information about the prefix pool or the aggregation routing destination
address information in the message, and generates a next hop address of the aggregation routing according to the
DHCPV6 relay agent network side interface address.

[0028] For example, a prefix length of each prefix in the prefix pool of 2001:0EFF:1B00::/40 is 56, and in case all the
prefixes of the prefix pool are assigned, 65535 routings whose prefix lengths are 56 are needed to be established on
the BRAS, and the BRAS routing table is as depicted in table 1.

[0029] In order to guarantee a correct routing of a message with the above prefix as destination address, the BRAS
needs to advertise the above routing information to the network by routing protocol. By adopting the method of the
presentinvention, the BRAS advertises the routing information as shown in table 3 to the network, rather than adveretising
the routing information as shown in table 2 to the network in the prior art, so as to achieve the purpose of aggregating
65535 prefix/56 routings as in the prior art.

Table 3. The routing information advertised to the network by the BRAS:
Destination Address Next Hop Address
2001:0EFF:1B00::/40 ABRAS network side interface address

[0030] The method for implementing routing aggregation provided by the embodiments of the present invention, as
the message comprises information about a prefix pool which assigns address prefixes to the requesting routers access
to the DHCPv6 relay agent or aggregation routing destination address information generated according to the information
about the prefix pool, and an aggregation routing of requesting router prefix routings is generated according to the
information about the prefix pool or the aggregation routing destination address information, the number of routings
advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that too many routings advertised
on the DHCPV6 relay agent router leads to huge number of routing table entries in a backbone network in the prior art
has been solved.

[0031] In order to enable the skilled person to understand the technical solution provided in the embodiments of the
present invention more clearly, the method for implementing routing aggregation provided by the embodiments of the
present invention is described in detail through a specific embodiment hereinafter.

[0032] In order to make it easier to understand for the skilled person, the assignment of IPv6 address prefixes by
DHCPv6 PD is described in detail herein.

[0033] As shown in figure 4(a), the assignment of IPv6 address prefixes by DHCPv6 PD comprising:

Step 401, as a requesting router (requesting router), a RG sends a request (REQUEST) message, wherein the
message carries a first OPTION_IA_PD (Identity Association for Prefix Delegation, identity association for prefix
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delegation) option (option) which is used for requesting an address prefix.

Step 402, as a lightweight DHCPv6 relay agent (Lightweight DHCPv6 Relay Agent), an AN receives the REQUEST
message and establishes afirstrelay forwarding (RELAY-FORW) message, wherein the content of the first OPTION_
RELAY_MSG option in the first relay forwarding (RELAY-FORW) message is the received REQUEST message,
and the content of the first OPTION_INTERFACE_ID option is information such as an AN identification, and a frame,
slot as well as port number for receiving a message; and the AN sends the first relay forwarding (RELAY-FORW)
message.

Step 403, as a DHCPV6 relay agent (DHCPv6 Relay Agent), a BRAS receives the first relay forwarding (RELAY-
FORW) message and establishes a second relay forwarding (RELAY-FORW) message, wherein the content of a
second OPTION_RELAY_MSG option in the second relay forwarding (RELAY-FORW) message is the received
first relay forwarding (RELAY-FORW) message, and the content of a second OPTION_INTERFACE_ID option is
information such as a BRAS identification, and a frame, slot as well as port number for receiving a message; and
the BRAS sends the second relay forwarding (RELAY-FORW) message.

Step 404, a DHCP server receives the second relay forwarding (RELAY-FORW) message sent by the BRAS, and
parses the second relay forwarding (RELAY-FORW) message; ifthe REQUEST message comprises a first OPTION_
IA_PD option indicating that an address prefix (address prefix) is needed to be assigned. The DHCP server assigns
the address prefix from the prefix pool (prefix pool) corresponding to the AN identification carried in the first OPTION_
INTERFACE_ID option; generates an OPTION_IAPREFIX option according to the assigned address prefix which
serves as the content of the OPTION_IAPREFIX option, and generates a second OPTION_IA_PD option according
to the OPTION_IAPREFIX option in which the whole OPTION_IAPREFIX serves as the content of the second
OPTION_IA_PD option, and generates a reply (REPLY) message according to the second OPTION_IA_PD option,
then encapsulates the reply (REPLY) message, and continues to encapsulate the reply (REPLY) message twice
as arelay reply (RELAY-REPL) message.

Step 405, the BRAS and the AN parse the relay reply (RELAY-REPL) message, and finally the RG receives a reply
(REPLY) message. The RG assigns an IPv6 address for a subscriber of home network according to the address
prefix carried in the RAPLY message.

[0034] Specifically, as shown in figure 4(b), after receiving the second relay forwarding (RELAY-FORW) message and
parsing the second relay forwarding (RELAY-FORW) message, the DHCP server (server) obtains the request message
and the identification of the AN forwarding the request message. The DHCP server obtains the prefix pool corresponding
to the AN identification according to the AN identification, and the prefix of the prefix pool is 2001:0EFF:1B00::/40, the
prefix length of each prefix in the prefix pool is 56, then 65535 prefixes of prefix/56 from 2001:0EFF:1B00:0100::/56 to
2001:0EFF:1BFF:FF00::/56 is able to be assigned in total. The prefix value returned from the DHCP server to the RG
is 2001:0EFF:1B00:0100::/56. The RG splits the prefix into 255 prefixes of prefix/64 from 2001:0EFF:1B00:0101::/64 to
2001:0EFF:1B00:01FF::/64, from which one prefix of prefix/64 is assigned for each subnetwork of the home network.
Exemplary messages of the whole DHCP PD process are as depicted in figure 4(c).

[0035] In case all the prefixes of the prefix pool are assigned, 65535 routings of prefix/56 are needed to be established
on the BRAS, and the routing table on the BRAS is depicted in table 1.

[0036] It should be noted that besides determining to assign address prefixes from the corresponding prefix pool
according to the AN information (such as AN identification, frame, slot and port number) which is carried in the first
OPTION_INTERFACE_ID added on the AN, the DHCP server (server) may also determine to assign address prefixes
from the corresponding prefix pool according to the BRAS information (such as BRAS identification, frame, slot and port
number) which is carried in the second OPTION_INTERFACE_ID added by the BRAS. As shown in figure 4(d), in the
condition of implementing the DHCP relay agent only on the BRAS, the DHCP server (server) may determine to assign
address prefixes from the corresponding prefix pool according to the BRAS information (such as BRAS identification,
frame, slot and port number) which is carried in the second OPTION_INTERFACE_ID added by the BRAS.

[0037] In order to reduce the number of pieces of routing information that the DHCP relay agent advertises in the
network, as shown in figure 5(a), a method for implementing routing aggregation provided by another embodiment of
the present invention, comprising:

Step 501, sending a message to a DHCPVG6 relay agent, wherein the message comprises information about a prefix
pool which assigns address prefixes to the requesting routers access to the DHCPV6 relay agent or aggregation
routing destination address information generated according to the information about the prefix pool.
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[0038] In the present embodiment, as shown in figure 1 and figure 5(b), the DHCP server (server) sends a message
to the DHCPVG6 relay agent. In figure 1, the message is a relay reply message which comprises the information about
the prefix pool or the aggregation routing destination address information; while in figure 5(b), the message is a config-
uration message, which comprises the information about the prefix pool or the aggregation routing destination address
information. Figure 1 and figure 5(b) are network constructions comprising DHCPv6 relay agent (DHCPv6 Relay Agent)
and DHCPv6 server (server). In figure 1 and figure 5(b), the DHCPv6 relay agent (DHCPv6 Relay Agent) is a BRAS
and the DHCPV6 relay agent is connected to a NSP network in which the DHCPv6 server (server) is configured.
[0039] Specifically, the method that the network construction implements routing aggregation as shown in figure 1 is
achieved on the basis of the DHCPv6 PD assigning IPv6 address prefixes provided in the preceding description.
[0040] As shown in figure 6(a) and figure 7(a), step 501 is comprised after the step 403, and before the step 501,
further comprising:

Step 601, the DHCPv6 server (server) generating areply (REPLY) message whenitis parsed that the relay forwarding
message comprises a prefix designating identity alliance information (i.e. OPTION_IA_PD option), wherein the reply
message comprises the information about address prefixes and the prefix pool, and the information about the prefix
pool is content of a OPTION_PREFIX_POOL prefix pool option which is as shown in table 4.

Table 4:
0 1 2 3
01234567890123456789012345678901

P IPv6 prefix |
(16 octets)

where OPTION_PREFIX_POOL is an option code; option-length is an option length and is measured in octets
(octets), whose value is normally 17; prf-len-pool is a prefix length of the prefix pool and is measured in octets; and
IPv6 prefix is a IPv6 prefix pool.

[0041] Inthe present embodiment, the information about the prefix pool (prefix pool) serves as content of the OPTION_
PREFIX_POOL option; the OPTION_IAPREFIXoption and the PTION_PREFIX_POOL option, which are generated in
the process of assigning IPv6 address prefixes in the above-mentioned manner of DHCPv6 PD, serve as the content
of the OPTION_IA_PD option and encapsulate the OPTION_IA_PD option as a reply (REPLY) message.

[0042] The step 501 specifically comprises: the DHCPv6 server (server) encapsulates the reply (REPLY) message
as arelay reply (RELAY-REPL) message and sends the relay reply (RELAY-REPL) message to the DHCPV6 relay agent.
[0043] Or as shown in figure 6(b) and figure 7(b), step 501 is comprised after the step 402, and before the step 501,
further comprising:

Step 602, the DHCPVG6 relay agent sends a second relay forwarding (RELAY-FORW) message to the DHCPv6
server (server), wherein the second relay forwarding (RELAY-FORW) message comprises a requesting agent no-
tification option.

[0044] Inthe present embodiment, the DHCPVG6 relay agent, such as a BRAS, adds an OPTION_ORO (option request
option) option of the requesting agent notification option (OPTION_AGENT_NOTIFY) in the second relay forwarding
(RELAY-FORW) message.

[0045] The step 501 specifically comprises: the DHCPV6 server (server) sending the information about the prefix pool
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to the DHCPV6 relay agent through a relay reply (RELAY-REPL) message when it is checked that the second relay
forwarding (RELAY-FORW) message comprises the requesting agent notification option.

[0046] In the present embodiment, the DHCP server (server) receives the second relay forwarding (RELAY-FORW)
message sent by the DHCPv6 relay agent, such as a BRAS, and parses the second relay forwarding (RELAY-FORW)
message; if the DHCP server (server) determines that there is anOPTION_ORO (option request option) option of the
requesting agent notification option (OPTION_AGENT_NOTIFY), the DHCP server (server) serves the information about
the prefix pool (prefix pool) as the content of the OPTION_PREFIX_POOL option; and the OPTION_PREFIX_POOL
option which serves as one of the content of the OPTION_AGENT _NOTIFY option, is sent to the DHCPVG6 relay agent
through the relay reply (RELAY-REPL) message.

[0047] Or as shown in figure 6(c) and figure 7(c), step 501 is comprised after the step 402, and before the step 501,
further comprising:

Step 603, the DHCPV6 relay agent sends the second relay forwarding (RELAY-FORW) message to the DHCPv6
server (server), wherein the second relay forwarding (RELAY-FORW) message comprises a requesting relay agent
route notification option.

[0048] Inthe present embodiment, the DHCPVG6 relay agent, such as a BRAS, adds an OPTION_ORO (option request
option) option of the requesting relay agent route notification option (OPTION_RA_ROUTE_NOTIFY) in the second
relay forwarding (RELAY-FORW) message.

[0049] The step 501 specifically comprises: when it is checked that the second relay forwarding (RELAY-FORW)
message comprises a requesting relay agent route notification option, the DHCPV6 server (server) generates the ag-
gregation routing destination address information according to the information about the prefix pool, and sends the
aggregation routing destination address information to the DHCPv6 relay agent through a relay reply (RELAY-REPL)
message.

[0050] Inthe presentembodiment, the DHCPV6 server (server) receives the second relay forwarding (RELAY-FORW)
message sent by the DHCPv6 relay agent, such as a BRAS, and parses the second relay forwarding (RELAY-FORW)
message; if it is checked that an OPTION_ORO (option request option) option of the requesting relay agent route
notification option (OPTION_RA_ROUTE_NOTIFY) exists in the second relay forwarding (RELAY-FORW) message,
the DHCPV6 server (server) generates the aggregation routing destination address information according to the infor-
mation about the prefix pool (prefix pool) and sends the aggregation routing destination address information as the
content of the relay agent route notification option (OPTION_RA_ROUTE_NOTIFY) to the DHCPv6 relay agent through
arelay reply (RELAY-REPL) message.

[0051] The relay agent route notification option comprises an option code, an option length, prefix length of an aggre-
gation routing destination address and prefix of an aggregation routing destination address. Specifically, the format of
the relay agent route notification option is shown as table 5.

Table 5:
0 1 2 3
01234567890123456789012345678901
OPTION RA ROUTE NOTIFY ‘ option-length

IPv6 prefix

|
| prefix—length |
| (16 octets)

ottt

where OPTION_RA_ROUTE_NOTIFY is an option code; option-length is an option length and is measured in octets
(octets), whose value is normally 17; prefix-length is prefix length of an aggregation routing destination address and
prefix length of the prefix pool is measured in octets (octets); and IPv6 prefix is prefix of an aggregation routing destination
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address.

[0052] Optionally, as shown in figure 5(c), a NMS sends a message to a DHCPVG6 relay agent, wherein the message
is a configuration message which comprises information about a prefix pool or aggregation routing destination address
information. Figure 5(c) is a network construction comprises a network management system (network management
system, NMS), a DHCPV6 relay agent and a DHCPV6 server (server). In figure 5(c), the DHCPV6 relay agent (DHCPv6
Relay Agent) is a BRAS, and both of the NMS and the DHCPV6 relay agent (DHCPv6 Relay Agent) are connected to
the NSP network in which a DHCPv6 server (server) is configured. The configuration message may be sent from the
NMS to the DHCPV6 relay agent by s Simple Network Management Protocol (Simple Network Management Protocol,
SNMP).

Step 502, the DHCPV6 relay agent receives the message and generates an aggregation routing of the requesting
router prefix routings according to the message.

[0053] In the present embodiment, a specific method that the DHCPV6 relay agent generates an aggregation routing
of the requesting router prefix routings according to the message is that the DHCPV6 relay agent generates a destination
address of the aggregation routing according to the information about the prefix pool or to the aggregation routing
destination address information, and generates a next hop address of the aggregation routing according to the DHCPv6
relay agent network side interface address.

[0054] Specifically, as shown in figure 6(a), the step 502 is after the step 404 and the step 502 comprises:

The DHCPvV6 relay agent parsing that information about the prefix pool (prefix pool) exists in the reply (REPLY)
message of the relay reply (RELAY-REPL) message, and generating an aggregation routing of the requesting router
prefix routings according to the information about the prefix pool.

[0055] In the present embodiment, the DHCPV6 relay agent, such as a BRAS, receives a relay reply (RELAY-REPL)
message sent by the DHCP server (server), and parses the relay reply (RELAY-REPL) message and determines that
an OPTION_PREFIX_POOL option exists in the relay reply (RELAY-REPL) message; and generates an aggregation
routing of a requesting router (such as a RG) prefix routings according to the information about the prefix pool (prefix
pool) in the OPTION_PREFIX_POOL option.

[0056] Alternatively, as shown in figure 6 (b), the step 502 is after the step 404 and the step 502 comprises:

the DHCPV6 relay agent parsing that information about the prefix pool (prefix pool) exists in the relay reply (RELAY-
REPL) message, and generating an aggregation routing of the requesting router prefix routings according to the
information about the prefix pool (prefix pool).

[0057] In the present embodiment, the DHCPV6 relay agent, such as a BRAS, receives a relay reply (RELAY-REPL)
message sent by the DHCPv6 server (server), and parses an OPTION_PREFIX_POOL option inthe OPTION_AGENT_
NOTIFY option, as well as generates an aggregation routing of a requesting router (such as a RG) prefix routings
according to the information about the prefix pool in the OPTION_PREFIX_POOL option.

[0058] Alternatively, as shown in figure 6 (c), the step 502 is after the step 404 and the step 502 comprises:

the DHCPV6 relay agent parsing the relay reply (RELAY-REPL) aggregation routing destination address information,
and generating an aggregation routing of the requesting router prefix routings according to the aggregation routing
destination address information.

[0059] In the present embodiment, the DHCPV6 relay agent, such as a BRAS, receives a relay reply (RELAY-REPL)
message sent by the DHCPv6 server (server), and parses the aggregation routing destination address information in
the OPTION_RA_ROUTE_NOTIFY option, as well as generates an aggregation routing of a requesting router (such as
a RG) prefix routings according to the aggregation routing destination address information.

[0060] The method for implementing routing aggregation provided by the embodiments of the present invention, as
the message comprises information about a prefix pool which assigns address prefixes to the requesting routers access
to the DHCPv6 relay agent or aggregation routing destination address information generated according to the information
about the prefix pool, and an aggregation routing of requesting router prefix routings is generated according to the
information about the prefix pool or the aggregation routing destination address information, the number of routings
advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that too many routings advertised
on the DHCPV6 relay agent router leads to huge number of routing table entries in a backbone network in the prior art
has been solved.

[0061] As shown in figure 8(a), a network communication apparatus provided in the embodiments of the present
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invention, comprises:

afirst sending unit 801, configured to send a message to a dynamic host configuration protocol DHCPvV6 relay agent,
wherein the message comprises information about a prefix pool which assigns address prefixes to the requesting
routers access to the DHCPv6 relay agent or aggregation routing destination address information generated ac-
cording to the information about the prefix pool. Specific implementing methods may be executed as the step 201
shown in the figure 2 and will not be described in detail herein.

[0062] As shown in figure 8(b), additionally, the network communication apparatus further comprises:

afirst receiving unit 802, configured to receive a relay forwarding message sent by the DHCPv6 relay agent. Specific
implementing methods may be executed as the step 404 shown in the figure 4(a) and will not be described in detail
herein;

a first generating unit 803, configured to generate a reply message when it is parsed that the relay forwarding
message received by the first receiving unit comprises a prefix designating identity alliance information, wherein
the reply message comprises the information about address prefixes and the prefix pool. Specific implementing
methods may be executed as the step 501 shown in the figure 6(a) and will not be described in detail herein;

an encapsulating unit 804, configured to encapsulate the reply message generated by the first generating unit as
a relay reply message. Specific implementing methods may be executed as the step 501 shown in the figure 6(a)
and will not be described in detail herein.

[0063] As shown in figure 8(c), additionally, the network communication apparatus further comprises:

a second receiving unit 805, configured to receive a relay forwarding message sent by the DHCPV6 relay agent,
wherein the relay forwarding message comprises a requesting agent notification option; specificimplementing meth-
ods may be executed as the step 602 shown in the figure 6(b) and will not be described in detail herein.

[0064] The first sending unit 801, comprises:

a first sending subunit 8011, configured to send the information about the prefix pool to the DHCPvV6 relay agent
through a relay reply message when it is checked that the relay forwarding message comprises the request agent
notification option.

[0065] As shown in figure 8(d), additionally, the network communication apparatus further comprises:

athird receiving unit 806, configured to receive a relay forwarding message sent by the DHCPV6 relay agent, wherein
the relay forwarding message comprises an requesting relay agent route notification information; specific imple-
menting methods may be executed as the step 603 shown in the figure 6(c) and will not be described in detail herein.

[0066] The first sending unit 801, comprises:

a first generating subunit 8012, configured to generate the aggregation routing destination address information
according to the information about the prefix pool when it is checked that the relay forwarding message comprises
the requesting relay agent route notification information;

a second sending subunit 8013, configured to send the aggregation routing destination address information gener-
ated by the first generating subunit to the DHCPVG6 relay agent through a relay reply message.

[0067] The network communication apparatus for implementing routing aggregation provided by the embodiments of
the present invention, as the message comprises information about a prefix pool which assigns address prefixes to the
requesting routers access to the DHCPv6 relay agent or aggregation routing destination address information generated
according to the information about the prefix pool, and an aggregation routing of requesting router prefix routings is
generated according to the information about the prefix pool or the aggregation routing destination address information,
the number of routings advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that
too many routings advertised on the DHCPV6 relay agent router leads to huge number of routing table entries in a
backbone network in the prior art has been solved.
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[0068] As shown in figure 9(a), an apparatus for implementing routing aggregation provided by the embodiments of
the present invention, comprises:

a fourth receiving unit 901, configured to receive a message, wherein the message comprises information about a
prefix pool which assigns address prefixes to the requesting routers access to the DHCPv6 relay agent or aggregation
routing destination address information generated according to the information about the prefix pool; see the de-
scription on step 301 as shown in the figure 3 for specific implementing methods and will not be described in detail
herein;

an aggregation unit 902, configured to generate an aggregation routing of requesting router prefix routings according
to the message received by the receiving unit; see the description on step 302 as shown in the figure 3 for specific
implementing methods and will not be described in detail herein.

[0069] In addition, as shown in figure 9(b), the apparatus for implementing routing aggregation, further comprises:

a second sending unit 903, configured to send a relay forwarding message to a dynamic host configuration protocol
DHCPv6 server; and/or

a third sending unit 904, configured to send a relay forwarding message to a DHCPvV6 server, wherein the relay
forwarding message comprises a requesting agent notification option or a requesting relay agent route notification
option. See the description on the step 602 and step 603 as shown in the figure 6(b) and figure 6(c) for specific
implementing methods and will not be described in detail herein.

[0070] In the present embodiment, the aggregation unit, as shown in figure 9(c), comprises:

a parsing subunit 9021, configured to parse that the information about the prefix pool or the aggregation routing
destination address information exists in the reply message of messages received by the fourth receiving unit; see
the description on the step 502 and step 502 as shown in the figure 6(b) and figure 6(c) for specific implementing
methods and will not be described in detail herein;

an aggregation subunit 9022, configured to generate an aggregation routing of requesting router prefix routings
according to the information about the prefix pool or the aggregation routing destination address information obtained
by the parsing subunit. See the description on the step 502 and step 502 as shown in the figure 6(b) and figure 6
(c) for specific implementing methods and will not be described in detail herein.

[0071] The apparatus for implementing routing aggregation provided by the embodiments of the present invention, as
the message comprises information on a prefix pool which assigns address prefixes to the requesting routers access
to the DHCPv6 relay agent or aggregation routing destination address information generated according to the information
about the prefix pool, and an aggregation routing of requesting router prefix routings is generated according to the
information about the prefix pool or the aggregation routing destination address information, the number of routings
advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that too many routings advertised
on the DHCPV6 relay agent router leads to huge number of routing table entries in a backbone network in the prior art
has been solved.

[0072] As shown in figure 10, a system for implementing routing aggregation provided by the embodiments of the
present invention, comprises:

a network communication apparatus 1001, configured to send a message to a DHCPVG6 relay agent, wherein the
message comprises information about a prefix pool which assigns address prefixes to the requesting routers access
to the DHCPv6 relay agent or aggregation routing destination address information generated according to the
information about the prefix pool;

a dynamic host configuration protocol DHCPV6 relay agent 1002, configured to receive a message, and generating
an aggregation routing of requesting router prefix routings according to the message sent by the DHCPV6 server.

[0073] The system for implementing routing aggregation provided by the embodiments of the present invention, as
the message comprises information about a prefix pool which assigns address prefixes to the requesting routers access
to the DHCPv6 relay agent or aggregation routing destination address information generated according to the information
about the prefix pool, and an aggregation routing of requesting router prefix routings is generated according to the
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information about the prefix pool or the aggregation routing destination address information, the number of routings
advertised on the DHCPV6 relay agent router has been greatly reduced and the problem that too many routings advertised
on the DHCPV6 relay agent router leads to huge number of routing table entries in a backbone network in the prior art
has been solved.

[0074] The method, apparatus and system for implementing routing aggregation provided by the embodiments of the
present invention can be applied in DHCPv6 network constructions.

[0075] With the preceding description of the implementation manners, a person having ordinary skill in the art may
clearly appreciated that the present invention may be accomplished by means of software with essential hardware
platform, and certainly, all of which may also be accomplished by hardware, though the former is better in most of
situations. On the basis of such understanding, all or part of the technical solution of the presentinvention which contributes
to the background technologies may be embodied in the form of a software product, wherein the software product may
be applied to execute the method mentioned above. The computer software product may be stored in a storage medium
such as ROM/RAM, disk, CD and the like, including various commands that enable a computer device (may be personal
computer, server or internet device and so on) to execute the method that is described in the respective embodiments
or some parts of the embodiments.

[0076] The foregoing description is only the specific implementation manner of the present invention, rather than the
limits of the protection scope of the present invention, any modification or alteration that may be readily thought by the
skilled person within the disclosed technologies of the present invention falls into the protection scope of the present
invention. As a result, the protection scope of the present invention shall take the claims as a standard.

Claims
1. A method for implementing routing aggregation, comprising:

sending a message to a dynamic host configuration protocol DHCPV6 relay agent, such that the DHCPVG6 relay
agent generates an aggregation routing of requesting router prefix routings according to the message; wherein
the message comprises information about a prefix pool which assigns address prefixes to the requesting routers
access to the DHCPvV6 relay agent or aggregation routing destination address information generated according
to the information about the prefix pool.

2. The method of claim 1, wherein the message is a relay reply message, and before the sending a message to a
DHCPV6 relay agent, further comprising:

receiving a relay forwarding message sent by the DHCPV6 relay agent;

generating a reply message when it is parsed that the relay forwarding message comprises a prefix designating
identity alliance information, the reply message comprises the information about address prefixes and prefix
pool; and

encapsulating the reply message as a relay reply message.

3. The method of claim 1, wherein the message is a relay reply message, and before the sending a message to a
DHCPV6 relay agent, further comprising:

receiving a relay forwarding message sent by a DHCPv6 relay agent, wherein the relay forwarding message
comprises a requesting agent notification option; and

the sending a message to a DHCPV6 relay agent, comprising:

sending the information about the prefix pool to the DHCPV6 relay agent through a relay reply message
when it is checked that the relay forwarding message comprises the requesting agent notification option.

4. The method of any one of claims 1 to 3, wherein the information about the prefix pool comprises a prefix length of
the prefix pool and prefixes of an Internet Protocol IPv6 prefix pool.

5. The method of claim 1, wherein the message is a relay reply message, and before the sending a message to a
DHCPV6 relay agent, further comprising:

receiving a relay forwarding message sent by the DHCPV6 relay agent, wherein the relay forwarding message
comprises a requesting relay agent route notification option; and
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the sending a message to a DHCPV6 relay agent, comprising:

generating the aggregation routing destination address information according to the information about the
prefix pool when it is checked that the relay forwarding message comprises the requesting relay agent route
notification option; and

sending the aggregation routing destination address information to the DHCPV6 relay agent through a relay
reply message.

6. The method of claim 1 or claim 5, wherein the aggregation routing destination address information comprises a
prefix length of the aggregation routing destination address and prefixes of the aggregation routing destination
address.

7. A method for implementing routing aggregation, comprising:

receiving a message, wherein the message comprises information about a prefix pool which assigns address
prefixes to the requesting routers access to the DHCPV6 relay agent or aggregation routing destination address
information generated according to the information about the prefix pool; and

generating an aggregation routing of requesting router prefix routings according to the message.

8. The method of claim 7, wherein the message is a configuration message, and the receiving a message, comprising:

receiving a configuration message sent by a network management system or a dynamic host configuration
protocol DHCPv6 server, wherein the configuration message comprises the information about the prefix pool
or the aggregation routing destination address information.

9. The method of claim 7, wherein the message is a relay reply message, the receiving a message, comprising:

receiving a relay reply message sent by the DHCPV6 server, wherein the relay reply message comprises the
information about the prefix pool or the aggregation routing destination address information.

10. The method of claim 9, wherein before the receiving a relay reply message sent by the DHCPV6 server, further
comprising:

sending a relay forwarding message to the DHCPv6 server; and
the generating an aggregation routing of requesting router prefix routings according to the reply message,
comprising:

generating an aggregation routing of requesting router prefix routings according to the information about
the prefix pool wheniitis parsed that the reply message in the relay reply message comprises the information
about the prefix pool.

11. The method of claim 9, wherein before the receiving a relay forwarding message sent by the DHCPvVG6 server, further
comprising:

sending a relay forwarding message to the DHCPVG6 server, wherein the relay forwarding message comprises
a requesting agent notification option or a requesting relay agent route notification option; and

the generating an aggregation routing of requesting router prefix routings according to the reply message,
comprising:

generating an aggregation routing of requesting router prefix routings according to the information about
the prefix pool or the aggregation routing destination address information when it is parsed that the reply
message comprises a prefix pool option or a relay agent route notification option.
12. A network communication apparatus, comprising:
a first sending unit, configured to send a message to a dynamic host configuration protocol DHCPv6 relay agent,

the message comprises information about a prefix pool which assigns address prefixes to the requesting routers
access to the DHCPvV6 relay agent or aggregation routing destination address information generated according
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to the information about the prefix pool.

13. The apparatus of claim 12, further comprising:

a first receiving unit, configured to receive a relay forwarding message sent by the DHCPv6 relay agent;

a first generating unit, configured to generate a reply message when it is parsed that the relay forwarding
message received by the first receiving unit comprises a prefix designating identity alliance information, the
reply message comprises the information about address prefixes and prefix pool; and

an encapsulating unit, configured to encapsulate the reply message generated by the first generating unit as a
relay reply message.

14. The apparatus of claim 12, further comprising:

a second receiving unit, configured to receive a relay forwarding message sent by DHCPv6 relay agent, wherein
the relay forwarding message comprises a requesting agent notification option; and
the first sending unit, comprising:

a first sending subunit, configured to send the information about the prefix pool to the DHCPV6 relay agent
through a relay reply message when it is checked that the relay forwarding message comprises the re-
questing agent notification option.

15. The apparatus of claim 12, further comprising:

a third receiving unit, configured to receive a relay forwarding message sent by the DHCPV6 relay agent, wherein
the relay forwarding message comprises a requesting reply agent route notification option; and
the first sending unit, comprising:

a first generating subunit, configured to generate the aggregation routing destination address information
according to the information about the prefix pool when it is checked that the relay forwarding message
comprises the requesting reply agent route notification option; and

a second sending subunit, configured to send the aggregation routing destination address information
generated by the first generating subunit to the DHCPV6 relay agent through a relay reply message.

16. An apparatus for implementing routing aggregation, comprising:

a fourth receiving unit, configured to receive a message, wherein the message comprises information about a
prefix pool which assigns address prefixes to the requesting routers access to a dynamic host configuration
protocol DHCPVG6 relay agent or aggregation routing destination address information generated according to
the information about the prefix pool; and

an aggregation unit, configured to generate an aggregation routing of requesting router prefix routings according
to the reply message received by the receiving unit.

17. The apparatus of claim 16, further comprising:

a second sending unit, configured to send a relay forwarding message to a dynamic host configuration protocol
DHCPv6 server; and/or

a third sending unit, configured to send a relay forwarding message to the DHCPV6 server, wherein the relay
forwarding message comprises a requesting agent notification option or a requesting relay agent route notifi-
cation option;

the aggregation unit, comprising:

aparsing subunit, configured to parse that the information about prefix pool or aggregation routing destination
address information is included in the reply message of messages received by the fourth receiving unit; and
an aggregation subunit, configured to generate an aggregation routing of requesting router prefix routings
aggregated in the prefix routing of the requesting router according to the information about the prefix pool
or the aggregation routing destination address information obtained by the first parsing subunit.

18. A system for implementing routing aggregation, comprising:
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a network communication apparatus, configured to send a message to a dynamic host configuration protocol
DHCPV6 relay agent, wherein the message comprises information about a prefix pool which assigns address
prefixes to the requesting routers access to the DHCPV6 relay agent or aggregation routing destination address
information generated according to the information about the prefix pool; and

a dynamic host configuration protocol DHCPV6 relay agent, configured to receive a message, and generating
an aggregation routing of requesting router prefix routings according to the message sent by the network
communication apparatus.
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F 6(c)

OPTION _IA PD:
RE(SQ,}J E- OPTION_IAPREFIX:
Prefix = 0::/56
OPTION_RELAY MSG:
RELAY- REQUEST
FORW OPTION_INTERFACE ID:
AN id, frame/slot/port
OPTION _RELAY MSG:
RELAY- | RELAY-FORW
FORW | OPTION INTERFACE ID:
BRAS id, frame/slot/port
RELAY- [OPTION RELAY MSG:
REPL RELAY-REPL
RELAY- [OPTION RELAY MSG:
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OPTION IA PD:
OPTION_IAPREFIX:
REPLY | Prefix =2001:0EFF:1B00:0100::/56
OPTION_PREFIX POOL:
Prefix pool=2001:0EFF:1B00::/40
Figure 7(a)
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